Objective-To determine the association between joint complaints and locomotor disability. Methods-During a home interview survey 1901 men and 3135 women aged 55 years and over (the Rotterdam Study) were asked about joint pain and morning stiffness in the past month, and locomotor disability was assessed by six questions from the Health Assessment Questionnaire (HAQ). Results-The prevalence of locomotor disability was 24-5% for men and 40-5% for women. The prevalence of joint pain in men was 0-7% for pain in the hips, knees, and feet simultaneously, 3-7% for pain at two joint sites, 16.0% for pain at one joint site, and 20.40/o for pain in the hips and/or knees and/or feet (any joint site); the corresponding estimates for women were 1-90o, 9.0%/ 23-7%, and 34*5%, respectively. The prevalence of generalised morning stiffness was 4-90/o for men and 10-4% for women. The age adjusted odds ratios for locomotor disability in men ranged from 2*4 of pain at one joint site to 8-8 of pain at all three joint sites; for women these odds ratios varied between 2*5 and 5-7, respectively. The age adjusted odds ratios of generalised mornig stiffness were 8-0 for men and 7-3 for women.
2*5 and 5-7, respectively. The age adjusted odds ratios of generalised mornig stiffness were 8-0 for men and 7-3 for women.
Conclusion-There is a strong and independent association between locomotor disability and age, joint pain, and generalised morning stiffness in people aged 55 years and over. The odds for locomotor disability increase onefold for every year increase in age, while the presence of generalised morning stiffness is of greater influence than the presence ofjoint pain.
(Ann Rheum Dis 1995; 54: [721] [722] [723] [724] [725] Disability in the activities of daily living is a major problem in people aged 55 years and over. Disability, as evaluated by the Stanford Health Assessment Questionnaire in an unselected population of 55 years and older in a district of Rotterdam, the Netherlands (the Rotterdam Study),' 2 was present in 22% of the men and 36% of the women. The prevalence of locomotor disability, defined as disability in activities related to lower limb function, was of the same magnitude. Locomotor disability was associated with female gender, increasing age, living in a home for the elderly, low education, and low income.' It is conceivable that joint complaints of the lower limbs are associated with locomotor disability. Data from the National Health and Nutrition Examination Survery and the Framingham Study suggested a large impact of arthritis on disability in the activities of daily living related to lower limb function..' The major disadvantage of these studies is the use of the term arthritis, which is an ill defined entity. Even when arthritis is clearly defined, it is not this diagnosis which troubles the patients; they suffer from its consequences-pain, stiffness, restricted range of motion of the joint, etc. A recent study in the United Kingdom reported on the importance of knee pain for disability.9 In addition, there is an important proportion of the population who do not seek medical care for their complaint. The present study, as part of the Rotterdam Study of a cohort of 5036 people, analysed the association of locomotor disability with self reported pain in the joints of the lower limb and generalised morning stiffness.
Population and methods

POPULATION
The Rotterdam Study is a prospective follow up study of the incidence and risk factors of chronic disease and disability in persons aged 55 assessed by means of the LDI, we included them in the current analyses.
As the rates for severe disability were low, the analyses of association with locomotor disability were restricted to moderate disability. Crude and adjusted prevalence odds ratios for locomotor disability were estimated using a multiple logistic regression model. The odds ratios of joint pain were adjusted for age and generalised morning stiffness, while the odds ratios of generalised morning stiffness were adjusted for age and the four categories of joint pain. Age, joint pain, generalised morming stiffness and selected demographic variables were entered together in a mutiple logistic regression model of locomotor disability to estimate adjusted odds ratios and aetiological fractions for all independent variables. The aetiological fraction (EF) is defined as the proportion of disabled persons to whom the determinant of interest is applicable."5 It was calculated using the formula: EF = p(aOR-l)/{p(aOR-1) + 1 } where p is the prevalence of the determinant in the population and aOR is the odds ratio adjusted for age, joint complaints, and demographic variables. In this analysis, locomotor disability was dichotomised at the cut off point of 0 50; joint pain and generalised moming stiffness were dichotomous variables. The reference categories were: for living accommodation, living independently; for marital status, being married; for living situation, not living alone; for education, primary education; and for income, below median income. Table 1 presents some selected baseline characteristics of the study population. In table 2 the prevalence of disability in the six activities most related to lower limb function, and the LDI, are given by gender and age. The prevalence of moderate disability in the separate functions, and the LDI, were 1-5 to 1-8 times greater in women than in men, and the figures for severe disability were 1-7 to 2-2 times greater in women than in men. In each gender the prevalences of disability in the separate functions were about the same. Table 3 summarises the prevalences of pain in the joints of the lower limbs and generalised morning stiffness. Pain in at least one joint of the lower limbs (any joint site) was present in 20% of the men and in 35% of the women. Of the men, 16-0% had pain at one joint site only (most often the knee (8-6%)), 3-7% at two joint sites (most often the hip and knee (2-2%)), and 0-7% had pain at all Values are percentages, with 95% confidence intervals for Total group. Any joint site = Pain in hips and/or knees and/or feet; one joint site = pain in hips or knees or feet; two joint sites = pain in hips and knees, or hips and feet, or knees and feet; three joint sites = pain in hips and knees and feet.
Results
than with joint pain. Table 5 shows the association between locomotor disability and joint pain measured by the odds ratio. The odds ratios for disability increased with the number of joints affected in both sexes, and were somewhat greater for men than for women, even though both locomotor disability and joint pain occurred significantly more often in women than in men. After adjustment for age, the odds ratios increased substantially in virtually all strata of joint pain. Analysis of the odds ratios for locomotor disability in 10 year age groups yielded the greatest odds ratios in the youngest participants (55-64 years), and these decreased in the older age strata. Logistic regression which included the interaction term of age and pain resulted in an excessive increase in the odds ratios (data not shown). When generalised morning stiffness was entered in the logistic regression, the odds ratios of joint pain in women decreased slightly. The odds ratios adjusted for age and generalised morning stiffness were of the same magnitude or higher than the crude odds ratios. The age adjusted odds ratios for locomotor disability of morning stiffhess were 8-0 (95°/O confidence interval 4-9 to 13-0) for men and 7.3 (5-4 to 7.7) for women. Adjustment of these odds ratios for the four categories of joint pain did not significantly change these estimates. Values are percentages. Note that the sum of the numbers in the various strata of joint pain is greater than the total number of men and women present in the study: the stratum 'any joint site' comprises people who are also present in one of the other categories of pain.
74Odding, Valkenburg, Algra, Vandenouweland, Grobbee, Hofman Analysis of the six separate functions which constitute the LDI showed that the odds ratios of joint pain and generalised morning stiffness for disability in these functions were of the same magnitude as those presented in table 5 and the previous paragraph (data not shown). Table 6 shows the results of a multiple logistic regression model. Significantly increased odds for locomotor disability were observed in both men and women suffering from joint pain and generalised morning stiffness and living in a home for the elderly. In women there were almost significantly increased odds ratios for locomotor disability of being widowed or divorced. Men with a net annual income above the median were significantly less often disabled, while in women this determinant just failed to reach significance. The last column for each gender shows the proportion of disability in the total population that was attributable to the determinants of interest. For example, among men aged 55 years and over, it can be estimated that about 27% of all locomotor disability in the general population is attributable to pain in the joints of the lower limbs. Generalised morning stiffness and living in a home for the elderly are the two other determinants which contribute to the occurrence of locomotor disability. The various demographic variables contribute very little or not at all to the occurrence of locomotor disability in the population at large.
Discussion
In a general population of Dutch people aged 55 years and over, 20-27% of the men and 32-47% of the women reported disability in six lower limb functions. Twenty percent of the men suffered from pain in at least one of the As in all population surveys, there were sources of bias in our study. The response rate of 808% in men and 79-8% in women was high, and will have limited selection bias.
People who refused to participate, however, were generally older (especially above the age of 80), and more often seriously ill or bedridden; if we therefore take into account that non-response was largely due to illness, it can be assumed that our prevalence estimates were biased towards lower levels. Incompleteness of data was caused mainly by the inability of participants to answer the HAQ questions, usually because of some cognitive impairment; this was particularly the case for the very old living in homes for the elderly. Information bias from inaccuracy of data arising because the participants misinterpreted questions may have occurred, but probably not very frequently: all data were collected during a home interview, and our interviewers were trained extensively and their technique standardised on a regular basis. Another source of information bias are the interviewers themselves. In spite of our efforts to ensure standardised data collection by instructing the interviewers only to explain questions, and to avoid recording their own judgments, it is possible that, especially in questions relating to disability, the assessments were influenced by the interviewers. As to questions on joint pain, the interviewers were trained to distinguish between muscle pain and joint pain: the participant was asked to point out a painful site, and the interviewer was instructed then to ask specifically if it was indeed the joint that was painful and not the surrounding muscles. However, misclassification may have occurred, especially when complaints related to the hips were presented (it is not always possible for non-medical interviewers to make the correct decision whether the hip joint is indeed the origin for the complaint).
Our prevalence estimates of disability agree with those of other Dutch studies, and international data.' 35 Previously, we assessed the prevalence of pain in the joints in the 1975-78 Epidemiologic Preventive Organisation Zoetermeer (EPOZ). Those prevalences were somewhat lower than the present findings: knee pain was present in 7-6% of men and 17-5% of women aged 45 and over,'7 compared with 12.6% and 22-6%, respectively, in our present study of participants aged 55 years and over. Pain in the hips was reported by 6-9% of the EPOZ participants" versus 1302% in our study. The origin of this difference between the studies is that the EPOZ study questioned the presence of pain at the time of investigation, not during the past month. Among more than 2000 men and women aged at least 55 years and registered at a general practice in Bristol, United Kingdom, the prevalence of knee pain was 20 1% in the men and 27-6% in the women-substantially greater than in the Dutch studies.9 Again, the difference can be explained by the way joint pain was assessed: the British study asked about pain that was present on most days for at least one month during the past year, while we asked for pain during the past month. A Finnish study assessed rheumatic complaints in the hips and knees in people aged over 50; the prevalences were in accordance with our findings: 13% for the hips and 12% for the knees in men and 11% and 22%, respectively, in women.19 Our finding that the prevalence of joint pain did not increase with age also agrees with the findings of other studies. 9 20 Our estimates of the odds ratios for locomotor disability of joint complaints cannot be compared with most other disability studies, as they did not present measures of association.-5 [21] [22] [23] [24] The Bristol study reported a significantly greater frequency of disability (HAQ score > 0) in subjects with knee pain than in those without at all ages (p < 0-05), except in men aged over 80.9 The 1983-85 Framingham study estimated odds ratios of pain in the knees for at least one month during the past year, in 1416 people aged 60 and over, for dependence on personal help in walking of 2 6, and climbing stairs of 3.7*8 In our study the odds ratios of knee pain for the same dependencies (score = 3 on the HAQ) were both 2 1 in the 4530 men and women aged 60 and over.
Findings in the Rotterdam Study make clear that locomotor disability in an aging population is a problem of considerable magnitude. Although age is the major determinant, generalised morning stiffness and pain in the joints of the lower limbs are strong determinants, independent of age. disability in the Rotterdam study. 
Association of locomotor complaints and
